Surface active stabilizer tyloxapol in colloidal dispersions exerts cytostatic effects and apoptotic dismissal of cells.
Solid lipid nanoparticles (SLN) have been praised for their advantageous drug delivery properties such as biocompatibility, controlled release and passive drug targeting. However, the cytotoxicity of SLN and their ingredients, especially over a longer time period, has not been investigated in detail. We examined the critical issues regarding the use of a surface active stabilizer Tyloxapol (Tyl) for the preparation of solid lipid particles (SLP) and their effects on cellular functions and viability. SLP composed of behenate, phospholipids and a stabilizer, Tyloxapol or Lutrol (Lut), were prepared by the lipid melt method, labeled with a fluorescent dye and tested on Jurkat or HEK293 cells. The nano-sized particles were rapidly internalized and exhibited cytoplasmic localization. Incubation of cells with SLP-Tyl resulted in a dose- and time-dependent cytostatic effect, and also caused moderate and delayed cytotoxicity. Tyloxapol solution or SLP-Tyl dispersion caused the detachment of HEK293 cells, a decrease in cell proliferation and alterations in cellular morphology. Cell cycle analysis revealed that, while the unfavourable effects of SLP-Tyl and Tyloxapol solution are similar initially, longer incubation results in partial recovery of cells incubated with the dispersion of SLP-Tyl, whereas the presence of Tyloxapol solution induces apoptotic cell death. These findings indicate that Tyloxapol is an unfavourable stabilizer of SLP used for intracellular delivery and reinforce the role of stabilizers in a design of SLP with minimal cytotoxic properties.